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(54) Laser control loop with automatic adaptation to the monitoring signal polarity 



(57) The invention relates to a method and a circuit 
arrangement for a laser control loop with automatic ad- 
aptation to the monitoring signal polarity. Use is made 
of a single-phase method which consists in that a signal 
produced by the monitor (M) during the starting phase 
of the laser control loop is compared with a reference 
value (REF2), and in accordance with the result of the 
comparison the signal produced by the monitor (M) is 
fed directly or Inverted to the comparator (COMP1) for 
controlling the light power of the laser during the starting 
phase of the laser control loop. A signal is produced 
which initially feeds the comparator (COMP1) for con- 
trolling the light power the inverted monitoring signal, or 
directly feeds the monitoring signal, in a fashion always 
independent of the monitoring signal polarity, but de- 
pendent on the polarity of a reference value (REF2), and 
feeds it in a non-inverted fashion in the case of a mon- 



itoring signal running up to the reference value (REF1), 
The laser control loop circuit according to the invention 
ensures that the monitoring signal is fed with a fixed po- 
larity to the first comparator (COMP1) before the refer- 
ence value (REF1) for controlling the light power is 
reached. This is achieved by virtue of the fact that the 
monitoring signal is fed to a comparator (COMP2) which 
compares the monitoring signal with a reference value 
(REF2) which is smaller than the reference value 
(REF1) for controlling the light power. In the case of a 
monitoring signal not running up to the first reference 
value (REF1), the comparator (COMP1) for controlling 
the light power still continues to be fed the inverted mon- 
itoring signal. The laser control loop is provided, for ex- 
ample, for controlling the light power of a laser in optical 
scanning systems for recording or reproducing informa- 
tion Independently of the monitoring signal polarity and/ 
or the polarity of the monitor diode of the laser. 
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Des ription 

[O0O1] The invention relates to a method and a circuit 
arrangement for a laser control loop with automatic ad- 
aptation to the monitoring signal polarity. The laser con- 
trol loop is provided, for example, for controlling the light 
power of a laser In optical scanning systems for record- 
ing or reproducing information independently of the 
monitoring signal polarity and/orthe polarity of the mon- 
itor diode of the laser. 

[0002] It is generally known to control the light power 
of a light source or a laser by feeding a portion of the 
emitted light power to a so-called monitor diode. The 
light power or light intensity is measured for this purpose 
with the aid of a photodetector or the so-called monitor, 
which is formed as a rule by a photodiode or a phototran- 
sistor or a photodetector circuit, and compared with a 
reference value, and the light power is controlled in ac- 
cordance with the result of the comparison. Numerous 
photodetectors are already known which differ in their 
design and with respect to the output signals provided 
by them such as, for example, the polarity of the voltage 
produced, or In their current direction. In order to be able 
to exchange the laser or the light source in a unit inde- 
pendently of the polarity of the monitor diode or of the 
photodetector, in order to be able to avoid damage to 
the unit or to react flexibly to changes in the market with 
regard to price and availability, there Is a need for a 
method and a circuit arrangement for adapting to the 
monitoring signal polarity. As a rule, the laser and mon- 
itor diode form a unit which can be replaced by another 
one. 

[0003] In order to detennine the polarity of a monitor 
diode coupled to a laser, it is already known to apply a 
voltage to the monitor diode and to determine the polar- 
ity or reverse or forward direction of the monitor diode. 
In order to control the light power, it is necessary to pro- 
vide a circuit which includes a comparator with a con- 
nected reference voltage source which is then fed the 
monitor diode signal in a second step directly or via an 
inverter in a fashion corresponding to the polarity of the 
monitor diode. The light source or the laser is connected 
via a driver at the circuit. 

[0004] A method and a circuit arrangement In accord- 
ance with EP 0 928 971 A1 are already known for auto- 
matically adapting a circuit an-angement to the polarity 
of the monitor diode. The known method requires two 
phases and consists In detecting the monitor diode po- 
larity by measurement in a first phase and subsequent 
activation of the laser control. This leads to a disadvan- 
tageous delay in switching on the light source and re- 
quires a high outlay on circuitry. 

[0005] It is the object of the invention to create a meth- 
od and a circuit arrangement for a laser control loop with 
automatic adaptation to the monitoring signal polarity 
which pennit the light source or the laser to be switched 
on without a tim delay and permit automatic adaptation 
to the monitoring signal polarity during the starting 



phase of the laser control loop with a low outlay. 
[0006] This object is achieved with the aid of the fea- 
tures specified in the main claims. Advantageous refine- 
ments and developments are specified in subclaims. 
5 [0007] It is an aspect of the Invention to reduce the 
disadvantageous delay and the outlay of known meth- 
ods for a laser control loop with detection of the polarity 
of monitor diodes. 

[0008] Use is made for this purpose of a method whfch 

^0 consists in that a signal produced by the monitor during 
the starting phase of the laser control loop is compared 
with a reference value, and in accordance with the result 
of the comparison the signal produced by the monitor is 
fed directly or inverted to the comparator for controlling 

^5 the light power of the laser during the starting phase of 
the laser control loop. The starting phase of the laser 
control loop is defined as the period from the application 
of the supply voltage to the driver of the laser up to when 
the value is first reached at which the light power of the 

20 laser is to be controlled. The automatic adaptation of the 
laser control loop to the monitoring signal polarity is car- 
ried out during the starting phase of the laser control 
loop. For this purpose, a monitoring signal produced 
during the starting phase of the laser control loop is com- 

25 pared with a second reference value in a second com- 
parator and the monitoring signal is fed directly or in- 
verted in accordance with the result of the comparison 
to the first comparator for controlling the light power of 
the laser in a fashion independent of the monitoring sig- 

30 nal polarity. The second comparator produces a signal 
which initially feeds the first comparator the monitoring 
signal in a fashion independent of the monitoring signal 
polarity as a function of the selected polarity of the sec- 
ond reference value, always doing so in an inverted 

35 fashion or directly. In the case of a monitoring signal 
which does not run up to the first reference value, the 
signal path is then still switched over within the starting 
phase of the laser control loop, and the monitoring signal 
is fed to the first comparator In an inverted fashion. In 

40 accordance with the polarity of the second reference 
value, at the beginning of the starting phase it is the di- 
rect or inverted feeding of the monitoring signal to the 
first comparator which dominates. By comparison with 
the first reference value for controlling light power, a 

45 smaller second reference value is used for the second 
comparator. 

[0009] The laser control loop with automatic adapta- 
tion to the monitoring signal polarity includes a first com- 
parator which compares the monitoring signal with afirst 

50 reference value in a known way in order to control the 
light power. The monitoring signal raises the polarity of 
the monitor signal correspondingly in a positive or neg- 
ative direction in a fashion proportional to the laser diode 
current or to the light power produced by the laser. The 

55 laser control loop circuit according to the invention, 
which has a second comparator, ensures that the mon- 
itoring signal is still fed to the first comparator before the 
first reference value is reached with a fixed direction 
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and/or polarity. This direction is ind p nd nt of.the initial 
direction of the monitoring signal during the starting 
phase of the laser current, and is then selected in the 
direction running up to the first reference value. Running 
up. to a reference value means that the distance from 
the reference value reduces with advancing time. This 
is achievedby virtue of the fact that the monitoring signal 
is fed to a second comparator, which compares the mon- 
itoring signal with a second reference value which is 
smaller than the first reference value. The second com- 
parator produces a signal which ensures that the mon- 
itoring signal is fed to the first comparator independently 
of the polarity of the monitoring signal with a polarity 
which accords with the actual polarity of the first refer- 
ence value. The actual polarity of the first reference val- 
ue means the polarity which is used for comparison with 
the monitoring signal. Thus, the secondcomparator pro- 
duces a signal which ensures that the polarity of the sig- 
nal representing as actual value the system deviation 
accords with the polarity which the command variable 
or the first reference value has at the location at which 
the comparison is carried out. The monitoring signal is 
inverted to reverse the polarity of the monitoring signal, 
and the second comparator is used to produce a signal 
in such a way that, in accordance with the polarity of the 
monitoring signal the monitoring signal is fed to the first 
comparator with its original polarity or in an inverted 
fashion. A comparator which is connected at the monitor 
is provided in order to detect the monitoring signal po- 
larity during the starting phase of the laser control loop. 
The output of this comparator is connected to the control 
input of a changeover switch which connects the first 
comparator to the monitor via an inverter or directly. The 
second comparator is preferably formed by a difference 
amplifier or a current mirror connected to a reference 
current source, and the changeover switch is preferably 
an electronic switch. As a result, a laser control loop is 
created with low outlay which has automatic adaptation 
without time delay to the monitoring signal polarity dur- 
ing the starting phase of the laser control loop. The 
method and the circuit arrangement for carrying out the 
method can basically be applied in all light power control 
loops with automatic monitoring signal detection. The 
advantages consist, in particular, in that the circuit for 
controlling the light power requires no external connect- 
ing point for switching on or bypassing the inverter, and 
wrongly connecting up the circuit or connecting a non- 
suitablc monitor diode are ruled out. The full automation 
rules out faults caused by human error The method is 
denoted as a single-phase method, since the switching- 
on phase of the laser control loop Is not delayed by a 
preceding method for detecting the polarity of the mon- 
itoring signal. 

[001 0] The invention is explained below in more detail 
with the aid of exemplary embodiments. In the drawings: 

Figure 1 shows a block diagram of a light pow r 
control loop with automatic adaptation to 
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the monitoring signal polarity, 
Figure 2 shows a block diagram of the voltage-con- 
trolled design of a laser control loop with 
automatic adaptation to the monitoring 
signal polarity, 
Figure 3 shows a diagram of the temporal variation 
in the control voltage in relation to laser 
control for a positive monitoring signal, 
Figure 4 shows a diagram of the temporal variation 

in a positive monitoring signal, 
Figure 5 shows a diagram of the temporal variation 
In the input voltage at the first comparator 
for a positive hrtonitoring signal, 
Figure 6 shows a diagram of the temporal variation 
in the output voltage of the second com- 
parator for a positive monitoring signal, 
Figure 7 shows a diagram of the temporal variation 
In the output voltage at the circuit for laser 
control with automatic adaptation to the 
monitoring signal polarity for a negative 
monitoring signal. 
Figure 8 shows a diagram of the temporal variation 

in a negative monitoring signal, 
Figure 9 shows a diagram of the temporal variation 
in the input voltage at the first comparator 
for a negative monitoring signal, 
Rgure 1 0 shows a diagram of the temporal variation 
in the output voltage of the second com- 
parator for a negative monitoring signal, 
30 Figure 1 1 shows a block diagram of the current-con- 
trolled design of a laser control loop with 
automatic adaptation to the monitoring 
signal polarity, 
Figure 1 2 shows a block diagram of the voltage-con- 
trolled design of a laser control loop with 
automatic adaptation to the monitoring 
signal polarity with initially dominating di- 
rect monitoring signal feed, 
Figure 13 shows a diagram of the temporal variation 
in the control voltage for laser control for 
a positive monitoring signal, 
Figure 1 4 shows a diagram of the temporal variation 

in a positive monitoring signal, 
Figure 1 5 shows a diagram of the temporal variation 
in the input voltage at the first comparator 
for a positive monitoring signal, 
Figure 1 6 shows a diagram of the temporal variation 
in the output voltage of the second com- 
parator for a positive monitoring signal 
with initially dominating direct monitoring 
signal feed, 

Figure 1 7 shows a diagram of the temporal variation 
In the control voltage for laser control for 
a negative monitoring signal, 
55 Figure 1 8 shows a diagram of the temporal variation 
in the negative monitoring signal. 

Figur 1 9 shows a diagram of the temporal variation 
in the input voltage at the first comparator 
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for a negative monitoring signal, and 
Figure 20 shows a diagram of the temporal variation 
in the output voltage of the second com- 
parator for a negative monitoring signal 
with initially dominating direct monitoring 
signal feed. 



[0011] The block diagram, illustrated in Figure 1 , of a 
light power control loop with automatic adaptation to the 
monitoring signal polarity shows a monitor M to which, 
for the purpose of controlling the light power or light in- 
tensity of a light source L. at least a portion of this light 
power is fed. The monitor M is fomied by a photodetec- 
tor which, in accordance with the type and connection 
of the photodetector, produces a positive or negative 
monitoring signal with an absolute value which con-e- 
sponds to the light power of the light source L. Illustrated 
in Figure 1 in the block, shown by dashed lines, of the 
monitor M are two photodiodes PD1 , PD2 which are in- 
tended to indicate by the connection of their anode or 
cathode to frame that the monitor M generates either a 
positive or a negative monitoring signal. The photode- 
tector signal PD provided by the monitor M is fed to the 
input of the circuit IC for light power control with auto- 
matic adaptation to the monitoring signal polarity. This 
circuit IC, whose block diagram is given In Figure 1 in 
the area delimited by a thicker line, has two comparators 
COMP1, COMP2, an Inverter INV and a changeover 
switch S, which are connected in such a way that a pho- 
todetector signal PD connected at the input of the circuit 
IC is fed to the inverter INV. the second comparator 
COMP2 and a first terminal H of the changeover switch 
S. The output of the inverter INV is connected to a sec- 
ond temiinal L of the changeover switch S. In order to 
connect the first temiinal H or second tenninal L of the 
changeover switch S to the input of the f iret comparator 
COMP1, the changeover switch S is controlled by the 
output of the second comparator C0MP2. Interference 
from bouncing of the changeover switch S is avoided 
with the aid of switching hysteresis of the second com- 
parator COMP2. The output of the first comparator 
COMP1 fomris the output LD of the circuit IC, at which 
the control signal for switching on the light power of the 
light source L is provided. The light source L is fed by a 
driver TR which, as Illustrated In Figure 1 , comprises as 
a rule a power transistor T, two resistors R1 , R2 and a 
capacitor C. The power transistor T is preferably a pnp 
transistor whose base fornis the input via the first resis- 
tor R1 , and whose collector fomns the output of the driver 
TR. The supply voltage VCC of the driver is fed to the 
base of the power transistor T via the capacitor C, and 
to the emitter of the power transistor T by the second 
resistor R2, The capacitor C of the driver TR is provided 
for starting the laser current and for stabilizing the con- 
trol circuit against high frequencies. The block diagram 
illustrated in Figure 1 shows the basic design of the light 
power control loop with automatic adaptation to the 
monitoring signal polarity which can, as illustrated in Fig- 



ure 2, be designed, for example, as a voltage-controlled 
laser control loop with automatic adaptation to the mon- 
itoring signal polarity or, as illustrated in Figure 11 . as a 
curi-ent-controlled laser control loop with automatic ad- 
5 aptation to the monitoring signal polarity. Moreover, Fig- 
ure 1 2 specifies a further embodiment as a voltage^jon- 
trolled laser control loop with automatic adaptation to 
the monitoring signal polarity. The method implemented 
with the aid of the circuit arrangement is a single-phase 
10 method consisting in that a photodetector signal PD, 
which is produced by the monitor M during the starting 
phase of the current feeding the light source L, Is com- 
pared with a second reference value REF2, and in ac- 
cordance with the result of the comparison, the photo- 
is detector signal PD is fed during the starting phase of the 
cun-ent feeding the light source L to the first comparator 
COMP1 directly or in an Inverted fashion In ordertocon- 
trol the light power of the light source L. The reference 
values REF1 and REF2 are selected in such a way that 
^o the absolute value of the second reference value REF2 
is smaller than that of the first reference value REF1 . 
This method is explained below in more detail with the 
aid of the block diagram, illustrated In Figure 2, of the 
voltage-controlled design of a laser control loop with au- 
^5 tomatic adaptation to the monitoring signal polarity, with 
the aid of diagrams illustrated in Figures 3 to 10. The 
comparators COMP1, COMP2 are fomied in accord- 
ance with the design illustrated in Figure 2 by difference 
amplifiers with voltage inputs. As is shown below, it is 
30 possible without changes to the circuit IC or prior deter- 
mination of the polarity of the monitor diode to connect 
at the input of the circuit IC a monitor diode which is a 
photodiode PD1 with an anode connected to frame, or 
a photodiode PD2 with a cathode connected to frame 
35 The circuit IC is independent of the polarity of the mon- 
itor diode, since this is detected automatically by the cir- 
cuit IC in the starting phase of the laser current. As il- 
lustrated in Figure 2, a laser diode LD1 connected to 
frame by the cathode, or else a laser diode LD2 con- 
40 nected to frame by the anode can be used as laser In 
the case of a laser diode LD2 connected to frame by the 
anode, the laser diode LD2 is connected via a current 
min-or SP to the collector of the power transistor T, which 
forms the output of the driver circuit. A laser supply volt- 
4s age LV is then provided for feeding the current mirror 
SP. Since the capacitor C of the driver circuit is com- 
pletely discharged at the instant of switching on the laser 
control, at which point the supply voltage VCC is applied 
to the driver, the pnp power transistor T is blocked. The 
50 control voltage VB at the base of the pnp power transis- 
tor T corresponds to this instant of the supply voltage 
VCC. Thus, at the beginning of the starting phase, which 
is given as a starting instant tl in the diagrams of Figures 
3 and 4 and also 7 and 8, there is no voltage at the laser 
S5 diode LD1 or LD2. and the driver circuit formed by the 
power transistor T drives a current into the output LD of 
the circuit IC. which Is preferably a push-pull output of 
the first comparator COMF1 , The capacitor C is charged 
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with the current, and the power transistor T is turned on 
or conducting when a charging voltage of approxinnately 
0.5 volt is reached. As a result, the laser diode LD1 or 
LD2 is fed current and the laser ennits light. The light 
produced by the laser diode LD1 or LD2 Is detected by 
one of the photodlodes PD1 or PD2, and a photodetec- 
tor signal PD is produced. A voltage produced in this 
phase by the monitor diode or the photodiodes PD1, 
PD2 is relatively low, and the polarity of the monitor di- 
ode can be correspondingly positive or negative. Since 
a positive reference voltage VREF2 Is provided at the 
reference input for the second comparator COMP2, in 
this design the output of the second comparator COM P2 
is initially generally set to low. The changeover switch S 
is controlled independently of the monitoring signal po- 
larity into a position In which the photodetector signal 
PD is fed to the first comparator COMP1 via the inverter 
INV. Irrespective of the polarity of the monitor diode, in- 
itially a signal path of the photodetector signal PD via 
theinv rter INV to the first comparator COM P1 isalways 
activated thereby in the starting phase. This Instant cor- 
responds to the instant t2 given in Figures 4 to 6 and 8 
to 10. The photodetector signal PD given in Figures 4 
and 8 as photodetector voltage VPD raises the polarity 
of the monitor diode correspondingly, and at an instant 
t3 r aches the absolute value of the second reference 
value REF2 which, in this exemplary embodiment, is 
formed by a second reference voltage VREF2 of posi- 
tive polarity at the second comparator COMP2. If there 
is connected at the circuit IC a monitor diode with a po- 
larity for which, as illustrated in Figure 8. a negative pho- 
todetector voltage VPD is produced by the monitor di- 
ode as photodetector signal PD, the signal path in the 
circuit IC via the inverter INV is already con^ectly select- 
ed. The negative photodetector voltage VPD Is convert- 
ed by the inverter INV into a voltage VCOMP which is 
positive, and the positive voltage VCOMP is compared 
with the first reference voltage VREF1 of the first com- 
parator COMP1 . The first reference voltage VREF1 at 
the first comparator COMP1 constitutes the desired val- 
ue for a light power which is to be set in the laser control 
loop. In the case of the design illustrated in Figure 2, the 
reference voltage VREF1 Is produced with the aid of a 
current source IG which operates on a resistor R3 and 
can be set by a microprocessor (not illustrated). When 
such a monitor diode Is connected, as illustrated In Fig- 
ure 1 0, to the output of the second comparator COMP2, 
the latter cames an output voltage VCOUT correspond- 
ing to a low signal since, as illustrated in Figure 8, the 
negative photodetector voltage VPD is always lower in 
this case than the second reference voltage VREF2 at 
the second comparator COMP2. The starting phase is 
ended when the positive voltage VCOMP, which is 
fonned by the inverter INV from the negative photode- 
tector voltage VPD, reaches the first reference voltage 
VREF1 applied to the first comparator COMP1 . This cor- 
responds to the instant t4 given in Figures 7 to 10. The 
control of the light power which sets in after the starting 



8 

phase is then p rtormed in a known way and is not fur- 
th r Influenced by the method and the circuit arrange- 
ment for automatic adaptation to the monitoring signal 
polarity, since the signal path switched is retained up to 
5 the renewed switching on of the laser control loop. Illus- 
trated in Figure 7 is the control voltage VB which is 
based on the pnp power transistor, decreases in the 
starting phase of the laser cuirent and, at the instant t4 
at the end of the starting phase, is the voltage with which 
10 the laser is controlled. The diagrams illustrated in Fig- 
ures 7 to 10 therefore explain the temporal voltage var- 
iations for the case when there is connected at the circuit 
IC a monitor diode which provides a negative photode- 
tector voltage VPD. As indicated in Figure 2, there is 
15 provided as a rule parallel to the photodiode PD1 or PD2 
a resistor R4 which is used to calibrate the sensitivity of 
the photodetector. The circuit arrangement reacts as fol- 
lows if, by contrast with the aboyementioned case, there 
is connected at the circuit IC a monitor diode which, as 
20 illustrated in Figure 4, provides a positive photodetector 
voltage VPD. As already mentioned above, the circuit 
arrangement ensures in the starting phase at the instant 
t2 that a photodetector signal PD provided by the mon- 
itor diode is fed independently of its polarity at this in- 
25 stant t2 to the first comparator COMP1 via the inverter 
INV. The charging of the capacitor C causes more and 
more current to flow through the laser diode LD1 or LD2, 
thus increasing the light power emitted. At this instant 
t3, the positive monitor or photodetector voltage VPD 
30 reaches the second threshold value voltage VREF2 of 
the second comparator COMP2. When this occurs, the 
second comparator COM P2 switches its output to high 
H. The corresponding output voltage VCOUT of the sec- 
ond comparator COMP2 is illustrated in Figure 6 for a 
35 positive monitor diode voltage. The output voltage 
VCOUT of the second comparator COMP2 sets the 
changeover switch S in such a way that the photodetec- 
tor signal PD is fed directly to the first comparator 
COMP1. As illustrated in Figure 5, this causes the po- 
40 larity of the voltage VCOMP to change at the input of 
the first comparator COMP1 , and correct laser control 
is ensured. Because of the fact that a monitor diode 
which is actually connected for the first comparator 
COM PI with an appropriate polarity at the circuit IC Is 
45 firstly connected via an inverter INV and thus with the 
wrong polarity for the first comparator COMP1 , a circuit 
IC for laser control is created which can be used univer- 
sally independently of the polarity of the monitor diode. 
There is no need for additional connection to a connec- 
50 tlon at the circuit IC, and there is also no delay, because 
by a preceding detection of polarity, in switching on the 
laser control loop. The polarity detection is carried out 
during the starting phase of the laser control loop in par- 
allel with the starting phase. In order to ensure that the 
55 signal path in the circuit IC is switched in accordance 
with the polarity of the monitor diode b fore starting the 
laser control, it is necessary to us a second ref rence 
voltage VREF2 which is lower than the first reference 
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voltage VREF1. The duration of the starting phase of 
the laser control loop is determined by the control cur- 
rent at the output LD of the circuit IC, and by the time 
constant f omned with the capacitor C. As a rule, it is a 
few milliseconds, while only a few microseconds are re- 5 
quired for the changeover operation in the circuit IC. The 
changeover switch S is preferably designed as an elec- 
tronic switch, and it may be pointed out that the opera- 
tions carried out by the electronic modules can also be 
executed by software. Moreover. Figure II also gives a io 
further embodiment of the invention, which consists in 
a current-controlled design of the laser control loop with 
autonriatic adaptation to the monitoring signal polarity. 
In accordance with this design, the circuit IC for laser 
control with automatic adaptation to the monitoring sig- is 
nal polarity is provided with currents which have a dif- 
ferent direction and/or polarity in accordance with the 
polarity of the monitor diode or photodetector circuit 
us d. Either the circuit IC is fed a current as photode- 
tector signal PD, or a current corresponding to the de- 
tected light power is drawn from the circuit IC. In this 
design, as well, a laser control loop which is independ- 
ent of the polarity of the signal of the monitor diode is 
formed with the aid of a circuit arrangement given in Fig- 
ure 1 1 . For this purpose, the photodetector signal PD is 2s 
fed to current min-ors SP1, SP2, SP3 provided in the 
circuit IC, two current mirrors SP1 , SP2 being connected 
with opposite directions to a first reference cun-ent 
source IREF1 via a changeover switch S. The third cur- 
rent mirror SP3 is connected to a second reference cur- 30 
rent source IREF2. In a fashion similar to the above- 
named design, a second comparator COMP2, which 
controls the changeover switch S, is fomied with the aid 
of an amplifier which is connected at the connecting 
point of the third current mirror SP3 with the second ref- 35 
erence cun-ent source IREF2. In this design, the function 
of the inverter INV named in conjunction with the volt- 
age-controlled design is implemented with the aid of the 
direction of the current mirror SP1 . Consequently, the 
current min'orSPI simultaneously takes over a function 40 
which inverts the photodetector signal PD. In a way sim- 
ilar to the abovementioned design, the second compa- 
rator COMP2 ensures that in the starting phase of the 
laser control loop the inverted photodetector signal PD 
is always fed Independently of the current direction of 45 
iho photodetector signal PD to the first comparator 
COMP 1 initially or in the abovenamed period t2 to t3, as 
illustrated in Figure 5 and Figure 9. Only in the case 
when the photodetector signal PD exceeds the second 
reference current value IREF2, is the photodetector sig- 50 
nal PD fed directly to the first comparator COMP1 by 
switching the changeover switch S. In accordance with 
Figure 11, the first comparator COMF1 is formed by an 
amplifier which is connected to the first reference cur- 
rent source IREF1 and the changeover switch S, and 55 
whose output is the output LD of the circuit IC. The tem- 
poral signal variations are identical to the diagrams il- 
lustrated in Figures 3 to 1 0. 



[0012] Whereas with the abovementioned exemplary 
embodiments the monitoring signal was initially always 
fed In the starting phase in an inverted fashion at the 
first comparator COMP1, Figure 12 gives a circuit ar- 
rangement in which initially a direct feed of the monitor- 
ing signal always dominates. This is achieved by pro- 
viding a reference voltage -\/REF2 of negative polarity 
at the second comparator COMP2. Figure 12 is identical 
to Figure 2 with regard to all the other constituents. The 
corresponding signal variations are illustrated in Figures 
13 to 20. The result of using a negative second refer- 
ence voltage -VREF2 is that in the starting phase of the 
laser control loop the first comparator COMP1 is fed a 
monitoring signal which accords with the polarity of the 
monitoring signal. If the monitoring signal has a polarity 
leading to the fact that the rise in the signal, as illustrated 
In Figure 19, In the starting phase is not aligned to run 
up to the first reference voltage VREF1 , this is detected 
by the second comparator COM P2, and the Inverter INV 
is inserted into the signal path to the first comparator 
COM PI . With this design, as well, a laser control loop 
is created which is independent of the polarity of the 
monitoring signal and has no delay in the starting phase. 
[0013] The embodiments described here are given 
only as examples, and a person skilled in the art can 
implement other embodiments of the invention which re- 
main within the field of the invention. 



Claims 

1. Method for a laser control loop with automatic ad- 
aptation to the monitoring signal polarity, which in- 
cludes a first comparator (COM PI) for controlling 
the light power of the laser by comparing the mon- 
itoring signal with a first reference value (REF1), 
characterized in that the automatic adaptation of the 
laser control loop to the monitoring signal polarity is 
carried out during the starting phase of the laser 
control loop. 

2. Method according to Claim 1 , characterized in that 
a monitoring signal produced during the starting 
phase of the laser control loop is compared with a 
second reference value (REF2) in a second com- 
parator (COMP2), and the monitoring signal is fed 
directly or inverted Iri accordance with the result of 
the comparison to the first comparator (COMP1 ) for 
controlling the light power of the laser in a fashion 
independent of the monitoring signal polarity. 

3. Method according to Claim 1 , characterized in that 
a second comparator (COM P2) with a positive ref- 
erence value (REF2) produces a signal which ini- 
tially feeds the first comparator (COMP1 ) the invert- 
ed monitoring signal in a fashion always independ- 
ent of the monitoring signal polarity, and then feeds 
it in a noninverted fashion to the case of a monitor- 
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ing signal running up to the first reference value 
(REF1). 

4. Method according to Claim 1 , characterized in that 

a second reference value (REF2) which is smaller 5 
by comparison with the first reference value (REF1) 
is used for automatically adapting the laser control 
loop to the monitoring signal polarity. 

5. Circuit arrangement for a laser control loop with au- io 
tomatic adaptation to the monitoring signal polarity, 
which Includes a first comparator (COMP1 ) for con- 
trolling the light power of the laser by comparing the 
monitoring signal with a first reference value 
(REF1 ), characterized in that provided for the pur- ^5 
pose of detecting the monitoring signal polarity dur- 
ing the starting phase of the laser control loop Is a 
second comparator (COMP2), which is connected 

at the monitor (M) providing the monitoring signal. 

20 

6. Circuit arrangement according to Claim 5, charac- 
terized in that the second comparator (COMP2) is 
connected to the control input of a changeover 
switch (S) at which the first comparator (COM PI) is 
connected at the monitor (M) or via an inverter (INV) 25 
at the monitor (M). 

7. Circuit arrangement according to Claim 5, charac- 
terized in that initially in the starting phase of the 
laser control loop the first comparator (COMF1) is 30 
always connected via an inverter (INV) to the mon- 
itor (M) or directly to the monitor (M) in a fashion 
corresponding to the polarity of the reference signal 
(\/REF2, -VREF2) applied at the second compara- 
tor (COMP2). 35 

8. Circuit arrangement according to Claim 5, charac- 
terized in that the second comparator (COMP2) is 
a difference amplifier. 



9. Circuit arrangement according to Claim 5, charac- 
terized in that the second comparator (COMP2) is 
a current mirror (SP3) connected to a second refer- 
ence current source (IREF2) . 

10. Circuit arrangement according to Claim 6, charac- 
terized in that the changeover switch (S) is an elec- 
tronic switch. 
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